laque rupture and subsequent thrombus formation is currently recognized as the most important mechanism of acute coronary syndrome (ACS). 1 Several intravascular ultrasound (IVUS) studies have evaluated the incidence and clinical presentation of plaque rupture in patients with ACS, 2-4 but pathological investigations have revealed that a non-rupture etiology, namely plaque erosion, also accounts for an important substrate of coronary thrombosis in patients who die following acute myocardial infarction. 5, 6 Optical coherence tomography (OCT) is a new intravascular imaging modality with a high resolution of approximately 10-20 μm, which is 10-fold higher than that of IVUS. We present a very unique case of unstable angina showing various types of plaque disruption in the culprit coronary artery.
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Case Report
A 58-year old man was admitted to hospital because of new onset chest pain at rest. He had some coronary risk factors including diabetes mellitus, hypertension, and hypercholesterolemia. Aspirin, pravastatin sodium, and voglibose were administered before his admission. His total cholesterol and low-density lipoprotein cholesterol levels were 257 mg/dl and 179 mg/dl, respectively. Fasting plasma glucose level was 101 mg/dl and hemoglobin A1c was 6.1%. The level of high-sensitivity C-reactive protein was 0.9 mg/L.
The coronary angiogram revealed 90% stenosis in the distal portion of the right coronary artery (RCA) (Fig 1) .
Before any coronary intervention, we performed 2.9-F, 20-MHz, phased-array IVUS (Eagle Eye Gold ® , Volcano Therapeutics, Rancho Cordova, CA, USA) and OCT (Image Wire ® , Light-lab imaging, Goodman, Co, Ltd, Nagoya, Japan) examinations with an automatic pull-back device from the distal portion at 1 mm/s. IVUS showed only eccentric and low-echoic plaque with no evidence of rupture at the culprit site. OCT, however, revealed a tear of the fibrous cap with ulceration into the lipid-rich plaque (Fig 2A) .
Furthermore, in a distal site of the RCA, a small ruptured plaque with thin fibrous cap was demonstrated by OCT (Fig 2B) . The thickness of the fibrous cap was approximately 50 μm and there was not an intraluminal thrombus, but remote from this lesion, an eroded plaque and intraluminal thrombi protruding into the lumen with an acoustic shadow were documented by OCT (Fig 2C) . IVUS detect these lesions. We also evaluated the proximal segment of the RCA, including the stenosis in segment 2, by IVUS and OCT. IVUS showed eccentric plaque and OCT demonstrated only fibrous plaque without evidence of thin cap fibroatheroma (TCFA) or plaque disruption, and there were no vulnerable lesions in the proximal RCA.
Discussion
In this case, OCT clearly revealed an event-related ruptured plaque, a small silent ruptured plaque, and an eroded plaque with thrombi in the culprit coronary artery. To the our best of knowledge, this is the first report of OCT detecting plaque ruptures with/without thrombus and an eroded plaque with thrombus in the same coronary artery in vivo.
OCT is thought to be a promising imaging device for the evaluation of the vulnerability of plaque that is predominantly superficial in location. 7 Raffel and Jang reported a case of stable angina caused by ruptured TCFA plaque evaluated by OCT. 8 In the present case, various types of plaque disruption were identified by OCT and we could observe the morphology of both culprit lesion and non-culprit lesions (event-unrelated plaque disruption and erosion) in the same coronary artery before any coronary intervention.
Multiple plaque ruptures have been reported in prior angiographic studies of patients with ACS. 9, 10 Several IVUS studies also reported that ruptured plaques were identified in non-culprit lesions in 20-79% of patient with ACS. [2] [3] [4] Those findings support the concept of multifocal plaque instability in patients with ACS. Because OCT can clearly detect small ruptured plaque, multiple plaque rupture may be documented more frequently by OCT than with IVUS. In order to prevent further events related to non-culprit lesions, systemic medical therapy is most important in the OCT era, even if we perform coronary intervention for the culprit lesion.
The clinical significance of plaque erosion has been unknown because IVUS cannot detect it in vivo. OCT may provide useful information about plaque erosion.
Intracoronary thrombus might have a critical role in the pathogenesis of ACS. Neither angiography nor IVUS can reliably demonstrate thrombus. We identified the mass shown in Fig 2C as red thrombus by OCT because it had signal attenuation behind the mass, as reported previously. 11 Current limitations of OCT are poor tissue penetration and interference by blood flow. 7 IVUS is superior for evaluating vessel wall remodeling than OCT. Using both OCT and IVUS may help us to assess plaque morphology, including the vessel wall, and thus enable detection of various types of plaque disruption with clear images in patients with ACS.
